The cosine rule relates the three sides of a triangle and one of its angles. 


Consider triangle ABC with side lengths a, b, and c as shown. 


Using Pythagoras” theorem in ABCN, 
a? =h? + (c - zy? 
~ a =h +Ê -—2cr+r? 


In AACN, 0? =h? +27 andso h? =b a? 
Thus, a? = (b? — 2?) +c? — 2er + a? 
n ad) —4 40 202 
In AACN, cos A = = and so x= bcos A 
. að =b? +0? — 2becos A 


In any triangle ABC with sides a, b, and c units, 
and opposite angles A, B, and C respectively, 
a? = b? +c? — 2bccos A 
b? = a? + c? — 2accos B. 
c? = a? + b? — 2abcos C. 


Example 16 =) Self Tutor 


Find, correct to 2 decimal places, 
the length of [BC]. 


Example 16 =) Self Tutor 


Find, correct to 2 decimal places, 
the length of [BC]. 


Using the cosine rule: 


a? = b? + — 2bc cos A 


. a= „122 + 10? — 2 x 12 x 10 x cos38° 
~ as T.41 


10m am 


[BC] is approximately 7.41 m long. 


If we know all three side lengths of a triangle, we can use the cosine rule to find any of the angles. To 
do this, we rearrange the original cosine rule formulae: 


b? + c? — a? 2102 _ b? Cert Á 
coc ones a ESA eae ADA 
2be 2ac 2ab 


Example 17 


Find the measure of angle C 
in the given figure. 
A 


llem Item 


Pure ies 
ða e EA 
2ab 
2 2912 
E 
23x 125€14 
eevee a 
336 
—1 (219 
C = co: (Ææ) 
336 
C = 49.3% 


EXERCISE 12H 


1 Find the length of the remaining side in the triangle: 
a b 


4cm 


9m c 


2 Find 6, rounded to 1 decimal place: 


b € 
9m 


8.3cm 
6m 4.1cm 


10m 
6.7 cm 


3 Find the measure of all angles of the triangle: 


a € b Q 
9m lim 4.2cm 3.lcm 
P 
a 14m B 5.5 em R 


7.62m 


3.94m 


5.04m 


d Find z in the following: 


12cm 


5cm 


9cm 


Use the cosine rule in ABCM to find cosð in terms 
of a, c, and m. 


Use the cosine rule in AACM to find cos(180° — 0) 
in terms of b, c, and m. 

Use the fact that cos(180? — 0) = —cos@ to prove 
Apollonius’ median theorem: 

a? + b? = Im? +2. 


5 In triangle ABC, AB = 10 cm, AC = 9 cm, and ABC = 60°. Let BC = z cm. 
à Use the cosine rule to show that x is a solution of z? — 10x + 19 = 0. 
b Solve this equation for x. 


€ Use a scale diagram and a compass to explain why there are two possible values of x. 


EXERCISE 12H EEEEEEEEEEEEEEEEESSXS—— 


d 
a 
a 
b 


= 2.66 cm b =9.63 m 

27.5 cm e 4.15 km 

0 = 36.3? b 0253.2 

Az 51.89, Bæ 40.09, C x 88.3* 
P=34.0%, Qa 96.69, Rz 49.3 


€ 10.6m 
f 152m 
€ 0 ~ 115.6° 


w 
nora. 


mit = 
cos 8 = — 
2cm 
m? +c? — 2 
2cm 
cos(180° — 0) = — cos 8 


cos(180° — 0) = 
Hint: 

122935 
r=5+V6 


ii 2:424 


(54 V6) em 
(5— V6) em 


